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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a semiconductor optical 
coupler which can 

be made small in size and in the number of lead pieces and 
can be easily 

mounted onto a substrate, even when the coupler has a 
plurality of sets of 

light emitting and light receiving elements. 

SOLUTION: Four light emitting elements 11 are die-bonded 
to a head part 13a 

of a lead piece 13 of a light-emission side, and four light 
receiving elements 

12 for receiving light from the light emitting elements 11 
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respectively are 

die- bonded to a head part 14a of a lead piece 14 of a 
light -reception side . 

The light emitting- elements 11 are die-bonded to monitoring 
light emitting 

elements 16 die-bonded on respective input-side lead pieces 
15. The light 

receiving elements 12 are wire-bonded to ends of output 
lead pieces 17. The 

light emitting and receiving elements 11 and 12 arranged as 
mutually opposed 

are optically coupled by a light path 19a, and all light 
paths 19 are sealed by 

a light blocking effect inner package 19b. The inner 
package 19b is sealed 

together with all monitoring light-emitting elements 16 
with translucent outer 
package 19c. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[° 001] , , • *u 

[The technical field to which invention belongs] this invention relates to the optical coupling semiconductor device used tor the 

electric power switch of electronic equipment, the signal transduction circuit (channel) of the programmable controller which 
dislikes an electric noise, etc. 

[0002] . . . 

[Description of the Prior Art] The optical coupling semiconductor device used as the electric power switch of electronic equipment, 
a channel of a program controller, etc. is formed in one by the electrical signal inputted in the package of the light emitting device 
by which light is emitted, and the photo detector which receives the light emitted from this light emitting device, and when a photo 
detector receives the lightwave signal from a light emitting device, an electrical signal is outputted from a photo detector. Generally 
in such an optical coupling semiconductor device, the photo transistor is used as Light Emitting Diode (light emitting diode) and a 
photo detector as a light emitting device. Photograph IC. Photograph MOS. etc. may be used as a photo detector, 
[0003] In an optical coupling semiconductor device, since information is transmitted by the lightwave signal, information can be 
transmitted in an electrical circuit with the potential difference. Therefore, it is used as a switch of each channel in the 
programmable controller with which two or more signal transduction circuits (channel) were prepared as an electric power switch of 
electronic equipment. There is no possibility that each channel may be especially influenced by the electric noise of other channels 
in the programmable controller using the optical coupling semiconductor device as a switch of each channel, and it is suitable. 
[0004] The optical coupling semiconductor device with which Light Emitting Diode for monitors for displaying being energized to a 
light emitting device on JP,8-102650,A was prepared is indicated. In the optical coupling semiconductor device indicated by this 
official report, six pieces of a lead (external terminal) are prepared, and die bond of a light emitting device and the photo detector is 
carried out on the piece of a lead from which each differs. Moreover, die bond also of the Light Emitting Diode for monitors by 
which the series connection was electrically carried out to the light emitting device is carried out on a different piece of a lead from 
the piece of a lead to which die bond of a light emitting device and the photo detector was carried out. 

[0005] Die bond of the Light Emitting Diode for monitors is carried out to the tooth back of the piece of a lead at which die bond of 
the light emitting device was carried out. and the optical coupling semiconductor device to which Light Emitting Diode for monitors 
was exposed from the outside mould object constituted with the shading nature resin is indicated by JP.8-162666,A. The optical 
coupling semiconductor device indicated by this official report is also formed for six pieces of a lead. 

[0006] ■ ,,„,•* n 

[Problem(s) to be Solved by the Invention] When ten or more channels are prepared in the programmable controller and it usually 
uses an optical coupling semiconductor device for it as a switch of each channel, respectively, it is necessary to prepare 1 set of 
light emitting devices and the photo detector (photo coupler) which a lightwave signal is delivered for every channel, respective y. 
In this case with the composition which carries out die bond of a light emitting device and the photo detector on a piece of one lead 
different respectively and carries out the series connection of the Light Emitting Diode for monitors to each light emitting device, 
respectively the whole equipment is enlarged, and since the number of the pieces of a lead (external terminal) increases, while the 
component-side product to a substrate becomes large, moreover, there is a problem that mounting work is troublesome, as indicated 
by each aforementioned official report. . . . 

[0007] Even if this invention solves such a problem and the purpose has two or more sets of light emitting devices, and the photo 
detector, it is small, and moreover, there are few pieces of a lead and offering an easy optical coupling semiconductor device has 
the mounting work to a substrate. 

mems for Solving the Problem] The piece of a luminescence side lead which has the head section band-like in the optical coupling 
semiconductor device of this invention, and the one lead section to which it extended right-angled to one side of this head section, 
The piece of a light-receiving side lead which has the one lead section which extended right-angled m opposite direction with the 
band-like head section arranged at the state parallel to the head section of this piece of a luminescence side lead and the head 
section of the aforementioned piece of a luminescence side lead. Two or more light emitting devices carried on the head section of 
the aforementioned piece of a luminescence side lead, respectively where the longitudinal direction of the head sec tion is me A fter 
one [ each ] edge has approached two or more photo detectors carried on the head section of the aforementioned piece of a light 
receiving side lead respectively so that the light emitted from each light emitting device could be received, and each light emitting 
device While being carried on each edge close to each light emitting device in two or more pieces of an input-side lead arranged 
with the lead section of the piece of a luminescence side lead at parallel, respectively, and each piece of an input-side lead After 
one [ each ] edge has approached two or more light emitting devices for monitors by which the series connection was electrically 
carried out to each light emitting device close to each, respectively, and each photo detector Two or more pieces of an output side 
lead by which each edge which is arranged with the lead section of the piece of a light-receiving side lead at parallel, respectively, 
and approached each photo detector was electrically connected to each photo detector, It is characterized by providing he optical 
path made of two or more translucency resins which combines optically each light emitting device and each photo detector which 
receives the light emitted from each light emitting device, respectively, respectively 

[0009] The aforementioned luminescence side ieadframe and the light-receiving side ieaaframe are arranged so that each head 

sections may be horizontally parallel. . . . . . „ nA ^ f w at . aCin u u~~a 

[0010] The aforementioned luminescence side Ieadframe and the light-receiving side Ieadframe are arranged so that each head 

sections may be perpendicularly parallel. 



[0011] The aforementioned optical path is closed by the inner package constituted with the shading nature resin. 
. [0012] The aforementioned inner package is closed in one by the outer package constituted with the translucency resin with all the 
light emitting devices for monitors. 
[0013] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained based on a drawing. 
[0014] the cross section in which drawing. 1 shows an example of the gestalt of operation of the optical coupling semiconductor 
device of this invention, and drawing 2 — the — it is a plan in part This optical coupling semiconductor device 10 has the piece 13 
of a luminescence side lead which has header 13a to which it was prepared as four signal transduction circuits (channel) established 
in the programmable controller, and die bond of the four light emitting devices 11 was carried out. respectively, and the piece 14 of 
a light-receiving side lead which has header 14a to which die bond of the four photo detectors 12 was carried out. respectively. 
[0015] Header 13a of the piece 13 of a luminescence side lead is carrying out the shape of a strip prolonged in the shape of a 
straight line, and lead section 13b which extends right-angled toward one side of header 13a is prepared in the longitudinal direction 
center section. On each flank which faced across the longitudinal direction center section in which lead section 13b was prepared, 
the light emitting device 11 of a couple opens a respectively suitable interval in header 13a, and die bond is carried out to it with Ag 
(silver) paste. As each light emitting device 11. Light Emitting Diode (light emitting diode) is used, respectively, for example. 
[0016] The piece 15 of 4 input-side lead which was parallel with lead section 13b, respectively is formed in the side of head section 
13a in the piece 13 of a luminescence side lead, respectively. Every one pair each is arranged on both sides of lead section 13b, 
respectively, and die bond of the light emitting device 16 for monitors is carried out with Ag paste on each edge close to each light 
emitting device 11, respectively so that each piece 15 of an input-side lead may approach each light emitting device 11 by which die 
bond of one [ each ] edge was carried out to header 13a of the piece 13 of a luminescence side lead, respectively, respectively. As 
each light emitting device 16 for monitors, Light Emitting Diode is used, respectively, and wire bond is carried out to each light 
emitting device 11 by the Au(gold) line 18. respectively so that it may connect with each light emitting device 11 arranged by 
approaching each in series respectively electrically. 
[0017] Lead section 13b of the piece 13 of a luminescence side lead has lead section 14b which extended right-angled to opposite 
direction from band-like head section 14a arranged so that the piece 14 of a light-receiving side lead may become parallel 
horizontally with head section 13a in the piece 13 of a luminescence side lead, and the longitudinal direction center section of this 
head section 14. It is arranged at the state where four photo detectors 12 were located in a line along with the longitudinal direction 
on head section 14a of the piece 14 of a light-receiving side lead so that the light emitted from each light emitting device 11 by 
which die bond was carried out on head section 13a of the piece 13 of a luminescence side lead could be received, respectively, and 
die bond of each photo detector 12 is carried out on head section 14a with Ag paste, respectively. 

[0018] The piece 17 of 4 output-side lead which was parallel with lead section 14b. respectively is formed in the side of head 
section 14a in the piece 14 of a light-receiving side lead to which die bond of each photo detector 12 was carried out, respectively. 
Every one pair each is arranged on both sides of lead section 13b, respectively, wire bond of each edge close to each photo 
detector 12 is carried out to each photo detector 12 by the Au line 18. respectively, and it is electrically connected so that each 
piece 17 of an output side lead may approach each photo detector 12 by which die bond of one [ each ] edge was carried out to 
header 14a of the piece 14 of a light-receiving side lead, respectively, respectively. As each photo detector 12, the photo transistor 
is used, respectively, for example. 

[0019] Each light emitting device 1 1 by which die bond was carried out to head section 13a of the piece 13 of a luminescence side 
lead, and each photo detector 12 by which die bond was carried out, respectively on head section 14a of the piece 14 of a light- 
receiving side lead where each light emitting device 11 is countered, respectively are closed by each optical-path 19a formed of the 
silicone resin of a translucency so that it may be combined optically, respectively. And optical-path 19a made of all silicone resin is 
closed by one inner package 19b formed of shading nature silicone resin. Furthermore, the whole inner package 19b is closed by 
outer package 19c formed of the epoxy resin of a translucency with all the light emitting devices 16 for monitors. 
[0020] Since each optical-path 19a which combines light-emitting-device 11 and photo-detector 12 comrades which countered 
mutually is covered by inner package 19b of shading nature, the light emitted from each light emitting device 16 for monitors passes 
along outer package 19c. and it does not have a possibility of advancing into each optical-path 19a. 

[0021] From one side of outer package 19c constituted by the epoxy resin of a translucency, lead section 13b of the piece 13 of a 
luminescence side lead and each piece 15 of an input-side lead have extended, respectively, and lead section 14b of the piece 14 of 
a light-receiving side lead and each piece 17 of an output side lead have extended from the side of another side of outer package 
19c, respectively. And with the front face where die bond of each light emitting device 11 and each photo detector 12 was earned 
out ' respectively, it is crooked toward the opposite side, respectively and, as for lead section 13b of the piece 13 of a luminescence 
side lead which extended from outer package 19c. and lead section 14b of the piece 14 of a light-receiving side lead, each piece 15 
of an input-side lead and each piece 17 of an output side lead are also crooked in this direction, respectively. 
[0022] Such an optical coupling semiconductor device 10 of composition is manufactured using the leadframe in which the piece 13 
of a luminescence side lead and four pieces 15 of an input-side lead, and the piece 14 of a light-receiving side lead and four pieces 
17 of an output side lead were prepared in one. as shown in drawing_3 (a). While die bond of the light emitting device 11 is carried 
out to the portion which the edge of each piece 15 of an input-side lead in head section 13a of the piece 13 of a luminescence side 
lead in a leadframe approached with Ag paste, respectively as shown in drawing^ (b) in case the optical coupling semiconductor 
device 10 is manufactured, die bond of the light emitting device 16 for monitors is carried out to the edge of each piece lb ot an 
input-side lead close to head section 13a with Ag paste, respectively. Moreover, die bond of the four photo detectors 12 is carried 
out with Ag paste, respectively in the state where it countered at each light emitting device 11 also on head section 14a of each 
piece 14 of a light-receiving side lead. ,..,/*, i ♦ u r „u 

[0023] Then, while wire bond of each light emitting device 11 and each light emitting device 16 for monitors close to each light 
emitting device 11 is carried out by the Au line 18, respectively, wire bond of each photo detector 12 and the edge of each piece U 
of an output side lead which approached each photo detector 12. respectively is earned out by the Au line 18. respectively. 
[0024] If it will be in such a state, as shown in drawing 3 (c). the light emitting device 11 and photo detector 12 which countered 
mutually will be closed bv the silicone resin of a translucency. respectively, and optical-path 19a made of the silicone resin of the 
translucencv which combines optically light-emitting-device 11 and photo-detector 12 comrades which countered mutually, 
respectively will be formed, respectively. If each opiical-path 19a is formed of the silicone resin of a translucency all of each 
optical-path 19a will be closed by the silicone resin of shading nature, and inner package 19b will be formed. And the transfer mold 
of the whole inner package 19b is carried out with a translucency resin with each light emitting device 16 for monitors, and outer 
Dackase 19c is formed 

[0025] Then, the optical coupling semiconductor device 10 of this invention shown in .drawing. 1 and drawing.2 is obtained through 



the* foaming process which carries out the fabricating operation of the tie-rod cut which removes the auxiliary lead section prepared 
-so that the resin leakage in the case of resin seals, such as a transfer mold, might be reduced, and the piece of a lead exposed from 
the package in support of between the pieces of a lead which sheathing-plate [ of a leadframe ] and adjoin, and is used as an 
external terminal. The obtained optical coupling semiconductor device 10 is packed up and shipped through the insulating 
compressive test which evaluates the insulation during I/O. electrical property inspection, and visual inspection. 
[0026] Drawing 4 is the representative circuit schematic of one channel in the optical coupling semiconductor device 10. The light 
which light was emitted, respectively from each light emitting device 11 to which the series connection of the optical coupling 
semiconductor device 10 was electrically carried out through the light emitting device 16 for monitors by the electrical signal 
inputted from each piece M of an input-side lead, respectively in each piece 14 of an input-side lead, and was emitted from each 
light emitting device 11 is received in each light emitting device 11 by each photo detector 12 optically combined by optical-path 
19a. respectively. And if light is received by each photo detector 12, current will occur in each photo detector 12. respectively, and 
an electrical signal will be outputted in each photo detector 12. respectively from each piece 17 of an output side lead electrically 
connected by the Au line 18. respectively. 

[0027] In this case, if it is energized so that light may be emitted from each light emitting device 11. each light emitting device 16 
for monitors electrically connected in series to each light emitting device 11 will emit light, respectively, and the light will be 
irradiated outside through outer package 19c constituted by the epoxy resin of a translucency, respectively. And it is checked by 
viewing the light from each light emitting device 16 for monitors irradiated from outer package 19c that it is energized by each light 
emitting device 11 by which the series connection was carried out to each light emitting device 16 for monitors, respectively, and 
light is emitted from each light emitting device 11. respectively. 

[0028] In addition, each optical-path 19a which combines optically light-emitting-device 11 and photo-detector 12 comrades which 
countered mutually Since all are closed by inner package 19b of one shading nature The light which there is no possibility that the 
light emitted from each light emitting device 16 for monitors, respectively may be received in the photo detector 12 in each optical- 
path 19a, and advances into it from outer package 19c of a translucency does not have a possibility that light may be received by 
each photo detector 12. either. Consequently, there is no possibility that each photo detector 12 may malfunction, respectively. 
[0029] Only ten external terminals (ten pins) are prepared to 4 sets of channels which its special piece of a lead for the energization 
to each light emitting device 16 for monitors is unnecessary since each light emitting device 16 for monitors is formed, respectively 
on each piece 14 of an input-side lead for energizing to each light emitting device 11. and were constituted by 4 sets of light 
emitting devices 11. and the photo detector 12. Therefore, the optical coupling semiconductor device 10 can be efficiently mounted 
to a printed circuit board. 

[0030] Moreover, die bond of each light emitting device 1 1 is carried out. respectively on one head section 13a in the piece 13 of a 
luminescence side lead, since die bond also of each photo detector 12 is carried out, respectively on one head section 14a in the 
piece 14 of a light-receiving side lead, the whole is miniaturized, the component-side product to a printed circuit board becomes 
small, and high density assembly becomes possible. 

[0031] In addition, although the gestalt of the aforementioned implementation explained the four-channel ten pin type optical 
coupling semiconductor device 10 As shown in drawing 5 . for example, inner package 19b in the optical coupling semiconductor 
device 10 in the gestalt of the aforementioned implementation and inner package 19b of the couple which has the same closure 
structure By closing in one in one outer package 19c. it can consider as the optical coupling semiconductor device 10 of eight 
channels and a 20 pin (external terminal) type. Furthermore, it can consider as the 4n channel and lOn pin type optical coupling 
semiconductor device 10 by using inner package 19b of the optical coupling semiconductor device in the gestalt of the 
aforementioned implementation, and n piece inner package 19b which has the same internal structure. Drawing 6 shows the example 
of the optical coupling semiconductor device 10 of 16 channels and a 40 pin type with which four inner package 19b was united by 
one outer package 19c. 

[0032] Moreover, the piece 14 of a light-receiving side lead to which die bond of the piece 13 of a luminescence side lead and four 
photo detectors 12 to which die bond of the four light emitting devices 11 is carried out is carried out the longitudinal direction 
center section of the head sections 13a and 14a to the lead sections 13b and 14b — each, as shown not only in the composition 
which extends at a right angle in the side, respectively but in drawing 7 one edge of the head sections 13a and 14a -- the lead 
sections 13b and 14b — each — you may constitute so that the side may be made to extend at a right angle, respectively In this 
case, each piece 15 of an input-side lead and each piece 17 of an output side lead open an interval equal to the longitudinal direction 
of the head sections 13a and 14a. and are arranged at lead section 13b of the piece 13 of a luminescence side lead, and lead section 
14b of the piece 14 of a light-receiving side lead, respectively so that it may be parallel, respectively. 

[0033] the cross section in which drawin g 8 shows the example of further others of the optical coupling semiconductor device of 
this invention, and drawing 9 — the — it is a fracture plan in part Die bond of the four light emitting devices 11 is carried out on 
head section 13a of the piece 13 of a luminescence side lend like the optical coupling semiconductor device 10 which shows this 
optical coupling semiconductor device 10 to drawing 1 and drawing 2 . And a pair each of pieces 15 of an input-side lead sandwich 
lead section 13b of the piece 13 of a luminescence side lead, it is arranged at parallel, respectively and die bond of each light 
emitting device 16 for monitors is carried out to the lead section 13b at the edge of each piece 15 of an input-side lead, 
respectively. Wire bond of each light emitting device 16 for monitors is carried out to each light emitting device 11 by the Au line 

18. respectively. . 
[0034] On the other hand, it is arranged so that head section 14a of the piece 14 of a light-receiving side lead may become 
perpendicularly parallel [ head section 13a of the piece 13 of a luminescence side lead to which die bond of each light emitting 
device 11 was carried out I. and die bond of the four photo detectors 12 is carried out, respectively so that the head section 14a 
may be countered with each light emitting device 11. And a pair each of pieces 17 of an output side lead sandwich lead section 14b 
of the piece 14 of a light-receiving side lead, it is arranged at parallel, respectively and wire bond of the edge of each piece 17 of an 
output side lead is carried out to the lead section 14b by the Au line 18 with each photo detector 12. respectively, 
[0035] The light emitting device 11 and photo detector 12 which changed into the opposite state mutually are closed by the silicone 
resin of a translucency. respectively, and the light emitting device 11 and the photo detector 12 are optically combined by optical- 
path 19a constituted by this translucency silicone resin. Each optical-path 19a which combines optically the light emitting device 11 
and photo detector 12 which counter mutually is closed by inner package 19b constituted by the silicone resin of shading nature, 
respectively. And all inner package 19b is closed by outer package 19c constituted by the epoxy resin of a translucency. Outer 
package 19c is closing the edge of each piece 17 of an output side lead by which was closing all the light emitting devices 16 for 
monitors with all the Au lines 18 that carry out wire bond of the edge and each light emitting device 16 for monitors, and each light 
emitting device 1 1 of all the pieces 15 of an input-side lead, and wire bond was carried out to each photo detector 12 with all the Au 
lines 18 by which wire bond was carried out to each photo detector 12. 



[0036*] Such an optical coupling semiconductor device 10 of composition is manufactured using the leadframe by the side of 
- luminescence in which the piece 13 of a luminescence side lead and four pieces 15 of an input-side lead were formed in one, and 
the leadframe by the side of light-receiving in which the piece 14 of a light-receiving side lead and four pieces 17 of an output side 
lead were formed in one. In case the optical coupling semiconductor device 10 is manufactured, while die bond of the four light 
emitting devices 11 is carried out to head section 13a of the piece 13 of a luminescence side lead in the leadframe by the side of 
luminescence with Ag paste, respectively Die bond of the light emitting device 16 for monitors is carried out to the edge of each 
piece 15 of an input-side lead close to head section 13a with Ag paste, respectively. Each light emitting device 11, Wire bond of 
each light emitting device 16 for monitors close to each light emitting device 11 is carried out by the Au line 18, respectively. 
Moreover, on head section 14a of each piece 14 of a light-receiving side lead in the leadframe by the side of light-receiving, die 
bond of the four photo detectors 12 is carried out with Ag paste, respectively, and wire bond of each photo detector 12 and the edge 
of each piece 17 of an output side lead which approached at each photo detector 12, respectively is carried out by the Au line 18, 
respectively. 

[0037] If it will be in such a state, each light emitting device 11 prepared in the leadframe by the side of luminescence and each 
photo detector 12 prepared in the leadframe by the side of light-receiving so that it may counter perpendicularly mutually The light 
emitting device 11 and photo detector 12 to which the leadframe by the side of luminescence and the leadframe by the side of light- 
receiving were positioned by the fixture, and countered mutually by the silicone resin of a translucency It is closed, respectively and 
optical-path 19a made of the silicone resin of the translucency which combines optically light-emitting-device 11 and photo- 
detector 12 comrades which countered mutually, respectively is formed, respectively. If each optical-path 19a is formed of the 
silicone resin of a translucency. as shown in drawing 10 . each optical-path 19a will be closed by the silicone resin of shading 
nature, respectively, and four inner package 19b will be formed. Subsequently, the transfer mold of all the inner package 19b is 
carried out with a translucency resin with all the light emitting devices 16 for monitors, and outer package 19c is formed. 
[0038] Then, the optical coupling semiconductor device 10 of this invention shown in drawing 8 and drawing 9 is obtained through 
sheathing plating of a leadframe, a tie-rod cut. and a foaming process. 
• [0039] Each light emitting device 11 is received by each photo detector 12 to which the light which light was emitted, respectively 
from each light emitting device 16 for monitors and each light emitting device 11 which were electrically connected with each piece 
14 of an input-side lead, and was emitted from each light emitting device 11 by the electrical signal into which such an optical 
coupling semiconductor device 10 is also inputted from each piece 14 of an input-side lead, respectively countered perpendicularly, 
respectively. In this case, it is checked that the light emitted from each light emitting device 16 for monitors is energized to each 
light emitting device 11 by being viewed from the outside through outer package 19c, and light is irradiated from each light emitting 
device 11, respectively. 
[0040] 

[Effect of the Invention] In this way, while -two or more light emitting devices are carried in the head section of the piece of a 
luminescence side lead, the optical coupling semiconductor device of this invention While a series connection is carried out to each 
light emitting device for monitors by which two or more photo detectors which receive the light from each light emitting device, 
respectively are carried in the head section of the piece of a lead by the side of light-receiving, and each light emitting device was 
carried on each piece of an input-side lead, respectively Since each photo detector is electrically connected to each piece of an 
output lead, respectively, in spite of preparing each light emitting device for monitors, two or more light emitting devices by which 
the series connection was carried out, and two or more photo detectors, there are few external terminals, therefore the mounting 
work to a printed circuit board is easy. And it is small as a whole and the component-side product to a printed circuit board can be 
made small. 



[Translation done.] 



